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^ ^le V ^ ;i/ 5 T 7^ o p^i n ifs ^ mt E®coe-i^lllM^ mis g m(^tBj^-B ^ ^ 

•7 ;v ^ T ^ x ■:^ co|^ft:;^-&o 

[W*«2l , ^ , ^ - 

ttrlE 7 ^ ;v 5 T X ^ CO X - /N°5^^=^ M-r ^ 7 ^ ^ ^ 9 ^ Mm<^^^° -7 ^ - ^ * 
Iff IB y a. ;i/ 5 M ffl .-s; i^m^ L /ctt ._tu IB H M <^ - ^ "PI ^ tti IBi^ ^ 

tt%^-fk$-*t/^i^^ # r/iff f B H M - A ipg ^ ttr iB^ m^^LfzR'm<D}^~M^<7)^WM 

til IB HM tf - A ilii Jrb^^ 7- 71:: is -C. H ® - A IItO^'^ ^l^fe L H ® e - A h 

tiff B^^ t fz m V ^ r mit $ ^ <^ Effi O^tf - A i|ig , m iB^ 1- 

|filBEMtf-Ailigj:t«c>^x-> 7lci3V--C. ifjIBii^'ftl^-lfcL-^v^^: tlfsBMPiPl 
SC/ttriBEMOif-AiIis^m¥*?>^^l-^-E®c7)\f>-AipsOg^tti:i:b^ 

'^-^^^ ltfBHMH^-AfstifrfBEiaH--Aiiiso^:^t 'bB&^Lv^R?i^Jii6]tt^*1-^ 
[it*^ 3 ] _ 

Ja ^ Jt (7) Pf3 jn t it K tm^-r^ vfe:S ^ # x. S t > 

tt) IB -7 ;v 5 T > X ^ <^ s^m#M<7D 'mm ^^^-r ^ t . 

tiflB7i;v5 T>x^<^T>x^S^*fe-t^#Mfc. _ 

HtlB7 ^ ;v 5 T > X -t- otulB n ;vr- h -7 $ ^ '^^-t ^ ¥JilM ^ 

m^y ^^^^ryy-i-<DT - ^^°»=&5^^■r & -7 a. ;v 5 9 >7 7 ^ - ^ ^ 

^Sk^J 5^ ^ T > X f-:ei^ ^ tts mM<DB.m t e tf - a fio i ^»>fit=£-i^^-r ^ 

t& IB 7 ;v 5 M Sfc ^ ffl ."^^ =^ -fS ^ f^fe ^ > Btf IB H M o e - A ipi ^ Btf IB^ ^ 

miBH®tf-Ailil«fB@Mffitc-SfcL'&v>fc§}i. tulB^ffl.^.«^M'^^<ti^-^^-;5 
. t&iBHW<^Vf-Ai|lfctulBHMOtf--AipI(^B^'llttJ:b«c-r^^M*^tt9^L. BUBBm 
iBHMe-Ailii=^J:b$!ti-^^jl|Ml':fev^T. Hffitf- Ailii:d5^i6^aL/cHMlf- Afefc- 
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[0 0 0 2] , _^ . _^ 

[0 0 0 3] 

M JS ^ -2) V ^ tif4>t=a c ® it ^ # ^ "Jx^ t:' * ^ o - <^:^^ V - V X n=fmm 

Iff IJ lb tLT ;5> o 
[0 0 0 4] 

i^^-e^^o t'fcv^^t. ti-z^ ^>=ni-v>^^r&=S:$tei-^/c^T 

[0 0 0 5] ^ ^ 

^tf5fch'<?5^«.^ 1 0 0/5^^^^-t^^--^^^^'l'X (M^) =SrR5F^cofg[6]'l4*^1-^ 

0 1 1 m^^<oMtLfz ^ ^-vy ^'^^m^j- {ryy-ir) (D mmnm ^xmM^j:i^<Dhtj: 

^x\-^om%\±. vyxry^^i 0 i(Dm^ (d) ki^(DW.^jm (f) i:^L<w^ 



10 0 0 6] _^ 

V T ;v ^ -1' A ^ ^ ^ - i^- :^ ^^lom \^ \tmm.m ^ ox^^ -^m^f^ ^ ^(o-n 
mx it M^<Dfzib mm mm^^^'S^'-m x^^). t tznm K^iom^ i}^^^ ^ ^ u r ;v 
^ ^ j^cDMi^^n^^t^mmx^^o ^tiKMLx^ Wi^<<D^inm^^ 2>k7GmnL 
xim%^^ >^-vy^rv4-:fo^\t^ n^mm-fi^mxh'o. 'm.nmxtmi-f^^hif 

X^^(DX')T)\^^ H ^(Dmmtifi^ttX^^o m2 \X\i. 1M(75^ vV^'*^^* 
[0 0 0 7] ^ _ ^ 

1 0 iifim(Dnn'^'^^-^^^'^*^^^ iov>XT>'T--^- 1 0 1 to^-a-'ttcT^Tti^t; 
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10 0 0 8] 

pered Slot Antenna) 05f ^«^^3^fTt>tL■CV> ^ o i<7)TSAi±. m^^. 

SAcDT-^m^tLXit. mm(DLTSA (Linear TSA) . 9 y ^m<^1^miMmi(Oy~ 
/>°?l^t)t=l: L/iVivaldi T S A:^^ X < M ^ ^xTV^ ^ o 

tfz. < o^-(7)a;fe;z,|31cf^7&^'^flx$t^fcCWS A (Constant Width Slot Antenna 
) LTS A75^^$^f:{^ffl56^^o■r®M$tL/ix-^^°?^^*^t•2BLTSA (Broken Linear 1 

y TSA) i>^m^i^X\^^^o 
[0 0 0 9] 

^1iJtc»«^<^3;v<^- 2 =Sr^o-CV>^o C:<^)-7^;v5 T^^tr-^ 1 0 ii. 

^ t^x.hfiX\^^^o 
[0 0 10] 

1112 2{±. 7ji;V$T>r^l 0(7)*«^^^L/i=^(75-e^!9. ^OT>^-^0#m 
[0 0 1 1 1 

[mil 



<:Oj|ri£ilt=^*t. c {±P»:(7)^ffl.'^.^^*^o f (c) =ab/'4<tJ9. b a^ffi,^. 

ir:^3tt^^#t<7)fl^ ^r*^e);2>/^°9p^ ii^o-CV^^o i^-Cf (c) =a/20P^#>&^^ 
5b tTt. b (L-c) >l<Dmm^Tl-^ PSP#i£{ix = L ^: LT. f (L) = 
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^ff^y'Lt\ryTi-l,zmLr{i. l!v» 6 OGHzic is v-TL T S Vivaldi, CWS 
A, BLTSAi:. -7 a. ;v 5 M^T^-^^-^^Mv^fcT S A i: ^*tJt L. ilig<^l£v>«^fflv^ 

;v 5 T > T- ^ ^5* < i- ^ h E M t HM<7)miS]'14^^^M^ o T < ^ C ^ 

coSziltJBln]'!*^ F D T D (Finite Difference Time Domain) fet' X ^ ^ib^ y x.)V^T 

=^^HSo ) o Il!2 3{±, C^-C«$fL/i||Matl>fc-7 3.;V5 T^^xf-<73-^fe<^-f!l=^^l^ 
/'J<;?t?ab^o ^0#^#m^«2 t^J:tt«\ »WsD=0.58Ao > |fTPiliiW=0. 32 A o (D 
y ^)V^r■y7-i-\,Z.io^,^X^ tljf^flJ#^n3.2dBi (i^-e. "i" f± "isotropic" (75mB5^ 

ttk^^^L, i <-®:i-^l§*^^1f ^o^!l-ei±. 3 5G 

H z-t?lSftL7t*Ma^^7^>'^^T^^7-'tc^-^fe^/]^t-ri3i9. ^^"Cii. c-2Ao- 
17.14mms a=W/2=3.9mm. b=0.28mm~^ hX^X^^^^o 

{ff^f^'XW.W S. Sugawara etc. "A m-m wave tapered slot antenna with impr 
oved radiation pattern," IEEE MTT-S International Microwave Symposium Diges 

t, pp. 959-962, Denver, USA, 1997 
[##i^^«2] m^«#®«^M^«B. Vol.JBO-B, No. 9 (2 0 0 3. 9) 

^ry'ri-^ mn-r ^ ^ t± . « ^^^^ >fe ^ . is^as^ it* i ^ 

»L-CV>/co ot^). TSA^<'^mL-C'fi^tc#t40V^v>^>0^^'-ei^ci:L 
{^^/ctJ^li^tt^^bLLTL^V^. list L/v:^tt3ffi^{±?S3^^tLTV>3&V^tV> 

«2 l3fS«C0^*tC^V^X'J>, R5f^mifi]tt=Sr^oTS AC0^ft:^-&^$i7l^-t-^ ^<7)-e{± 

tt ^ A" iJ' - > Ott^ O 1£ - A Ipi ^ # ;?) i6 (O^t^-n^W^ <Dfz^(D-fU^yJ^ 
^^^^^^ ^ =^ Bfi^fcl-S ^) co-e^b^o 

[if.® =^ m'Sk-f ^fzt) (D^m 

i^imtr^fei-;!. :i 1 J; !9 . )A^it56>oR^jg[R]tt=^^?i-t-s ^ h ^mwt-r^ i> <7yx^ 
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^ ti -e :l^ tcMJSi- ^ # ;t ^ ^ t ^ -7 ^ ;v 5 T > -r ^ o^m#«<^^^)¥ 

^_yv;^^;|^:^5f^^-f ;z, T'V 9 ^ Mm(7)y^° 7 ^ - =lr -^Si" ;^ X 7"^. T'oi 

^ y y ^ ^ ^ $ tL m H M E M <^ - ^ te <^ S M =^ p ^ ■5> ^ 7- ^ t 
7 ^ ;v 5 P ^ ffl ."^ =^ ^ L m ^ H M <7) e - A ± ifi^ i^^ L 7t H M 

«c-r ;s ;^ X 7^=^^ »9 is-t H® If - A m-^^-^ -i^^^t. ±ishm tf' - a tejrbK;^ -r y ^° 

E tf— A liS^ a Jrb^i- S X X -7 -Z^^. 19 m-t EM H^- A fe-^^-^^ ^ ^ ;v . ^ 
ft-ri- L-CV^;5,o 

'L^m^m tfzu^ft KMm-t ^ tt* ^ ^ ^ ^ -7 ^ ;v 5 r > 7- <^mk# 

Mo^W^^^-r^^M^:. y:r.}\.^T>7'i-(DT>Ti-m^^^ir&^mt._ysn. 
^ _ ^y :r.)V^r^ y y ^m^'^^-^y ^ '^^'^ ^ ^ ^ -7 ^ ;v ^ 

^ ^ ^ ^ ^ jjji^ ^ ;i, ^^^(7) H ffi t E ffi e - A nigo g «{]t ^ ^^-r ^ #)iH ^ ^ y^}^ 

- A g #-111 1 ifcfc-r ^JllI ^ i <^ HM If - A te^^^-tfSHM<7) - A teO g ^Ijil ^' — 

m HM(7) e- A Ills t L/C HM<^ If - A Ipso g IM t ib^i- ^ #M^^ ^ b> 

Jiia H M If - A IPs ^ ibici- ¥M is -C . H M If - -A te^^'^ ISfe L 7t H M If - ^te i: 

-^'v^rmM § tt;g. mrft<^ e ® </> if - a ips . ^^61^^ t /c E tf - a te<7) g ^tt^ ib^ 
i--5>^)illt. i<75EMif-Aiiis^J:bSci-^#)PJ^i3v^T. Effi<^e-Ate>6^^±iB^ie)iS^ 
L/cEWe-AilisogMt::-®:L^v>fciii. 7 5 T vx-^cT^Mnte^Sr-^^fb^^T 
EMoe-Ai|fi=^±IB^i6^^L/^EM<7)if-AiliS(^)BMfcJt«c1-^¥)ilM*#.'9iSi-i 

f t i- ^ i o =^ ^^f ^ IS ^ -7 a. ;v < T 7^ <^ ^It o i6 (7) 7" n 7 A t:- ^ ^ o 

t ^ mm<D tf - A iiig fz-^. F n - y i>i&< m^-r T&^^-e ^^(d^\ 

[0 0 19] 
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c tm<i^^<^ :Lfih<Dj^'^t^(DX ^ ii^M^-t^ i:/jN?i^-t?pfaotr-AfsBWdesign<^R 

jlrM^^S 5GHz t'i^^L/iSfili. 3 5GHz#Stw^^<7)^,hv^^9n^. -Jk^I^ ^ ^ 

15 ^ ^(D^^m^m. 28mm>i -2) COT'. 2 tL;& |5I#t?^ ^ V- V - (Rayl 

eigh) (D^mm 5 mm^ ^ <9 <^ Pl^ t -e^tt-T ^ ^ ^^'T U^-^^hX-^^o 
[0 0 2 0] 

[0 0 2 1 1 

JilT, III 1 -HI 1 8 ^i^o%>-C. :$:^H^<^^tttO#«^<Z)f!l=SrmH^i-^o 4-f\ iSIt^^ 
[0 0 2 2] 

[0 0 2 3] 

HI 1 fi. :$:^BJ(DJi;W7^JV^ T>x•^(^l£Bt:^■ffi(7)^^fe<7)M^7J^^:7^-^^- 
[0 0 2 4] , _ . . 

[0 0 2 5] 

^v^T. iim#M<^«)¥^^^t-^ (;^7^>7:/S2) o [i^2^] 

S2tij3v-Tii. ^(D{it^^m2^*«fci-J; d l^^^^tL^o HI 2 {4. Mm«<^)¥^h 
=^3M (O.limn. 0.2imn. O.Smm) «x.^ t "J) J:b|f e r ^2^Pt (3.7. 9.8) 
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10 0 2 6 ] , ^ 

\^f'if<>x [^2^] ■^m-tzx.x^^iut^ %%%\}L\rm^x^^m\'m\w%h 

hh mn.\%m^^'^fz^i^^^Mh^^'m(o^ifsn\z^f^'oxwnii^w\-n\z^^\^-^ 

X\±^ T>"r^<7)MPlI>lW=0.91 A 0 ^ ■7a^-'^5M^<0^^••7^-^ a=W/2> b=2.4/A 0 



o 



, c = 2 A 0 t LTV^^ 
[0 0 2 7] 
[^2] 

O. 01 ^ ^'^^""'^^ <0. 05 
Ao 

[0 0 2 8] 

^Iw, m 1 (;)-7n--^^- h t^jSV^T. T>X-t-:g (L) Ti^^V^^^tL^ (Xy-^y^SS 

) o 1114 {±, T>x^:RL^r^^-r^/t*!>i-^ 7^;v5 Tyx■^c7)7•-/^°^o;^^ -7 Mm 
$>;5.litlfeo-rit^L. L-4 A#i£t?iaffiL-Cv^^o 3;v^- 

m#?iffi}±. ^^m."^ (L/A = o) 75-e.iS$~~po-^tct^o-c±itnL. iwi3iticL = 4 A#®-e 

$^-r-2,^t=^^R^LTio^. >r(0|^*. T>'-rf-ftLi:L-ri±4 A®K<7)«$i:i-*- 
^:;&^-W-t:-*;2,0-C^ ^^t?(±, L=4 A t;ft^i-;§>itt Lf^o ^(7)T>'7--;f-ftLO^ 
{±'jei^TL = 4 A 0 X->fctttt{f5&e^V^i:V>9 ^tt?{4:&<. Ill 4 56- L = 3 A 0 

[0 0 2 9] 

\/^ <^ 

ft^al::. =r;vr- hcofiwc =^^fe1-^o ^cD3;v<>^- hOipiwc MAo l::ML 
X-^^^^^-m^^tt^^^t-bmhi-x^X^^ ^ T>-r-^*=trlOO^*!lLf^'fil> Wc=L/100 
= A 0 /25Smi1-^^ ^:>0^~5ta'eab^<73-e. Jl^T<7)M^fft?{iwc = A 0 /25 1 L-cv>;& 

o 

[0 0 3 0] 

^ij##tt«7):l?1ff =^ tf o o HI 5 {i 9 ^« ( J:bE^m^3. 7) . m 6 i± T ;v ^ M ( ib^^ 
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[0 0 3 1 ] 

^^^tL;S.o IlI7A~D{i> =r;v^- h(75iliswc y ^ p OM'^=l:^^fi*JlC7K L/c ^ 

^ . -f-tt-e^X. p = 2wc> p = 4wc^ p = 8wc,_p =10wc lC>&oTV^So * 
^c. Ill 7 E (i. i: ^ (^ttf-^fUmttt*/]^ t-^^BI"^'^ p = 2 w c ^: 

p = 4wc 0:^-^14. mOGEz^-h50G]iztX-(Dti:^mKi^fz-:^X-Mmn'^^^^^fMWi 

[0 0 3 2] ^ . , 

^i:: H 1 tr^l-^n-f--^- h ici3v>-c. ■7^;^5Pm<7)^^°^^-^'e*^ (a, b 

HPipiW (W=2a) ^cp^#-t^^^°^^-^"^'*)')> ^ZlSami: LTt±MPteW?r Uft 
fti^ (W=Ao) . i-^t)t> a = A 0 /2 icf^^i-^ (I1I8^#BI) o mmf<^. :^-ry 

^ tiT ^7^-^*Lc7)ii^^. a = L/2 (2Ao) t::iSfe$tt^o 
[0 0 3 3] 

$^v^-r, Xx-y :/S 5 ^lisv-T. ^ - ^ b ^m^$^^^o ^ - ^ b ti^lffi 
i5\^:hmU(Dm^^lk^i>\t.X^^ . M^f (c) :5^^^^*L{fb = 4 f ' (O/atciO 
^)bhMo m^\t. HIS d ^m^.-^T >^i-(r>^'t^ (c = L/2 = 2 A o 

) tC-B§. f (c) =W/2L (b=l/'Ao) 7^-/N°5i^tfc;^^mMjt (L 

TSA) h^j:^o ^^X\ $ ^ZHMO^?-^ Kn-7^'V^7V=§rjfi:< -r^/ci6. 
b ^2.4/Aoi^31€L"C-9-^ Kn-y V^;V(75jaY^M^k*M^/rL/io 4-i3. i^triia 
= 0 455 A 0 t Lrv^^o S! 9 ^^p3H^e)^^>fe=t ^ t::^ b = l/Ao> b=2.4/Ao. b =4. 
8/Ao<^>^'t:\ b=2.4/Ao<^B#75^'J2:v^JSv««gHt'=bfco-rH®^^^ Kn-yv^;v 

tLT ioM} , ^ o -9- ^ F n - y <^ ttffl -e j&v^ i t tS^^ :7 ^ ;v 5 T > x ^ iSiti" ^ ± 
-eS^h=&;5.o L/>:>6^^o-C. i^-eti, b i: L-Cb=2.4/'A 0 ti-^^LTV^ 

o 

I 0 0 3 4 1 

Wdesign^^l^fe$i^'& (;^T--;'7°S 6) o i^-eti, ^ftja«^ 3 5 GHzt ^M^g 
|6]tt75^~l OdBtf'-Ailii<7)a«<llBWdesign= 5 2° i:^^«^^3a^I'(K=lr^^i-;5.o 

r =3.7c0Jt^) Ax=0. 1714min, Ay=0.1mm, Az=0. 05mm-tr^ 19 , l§m#i;LrT;V 
5^=&fflV>/cJ^^ (er =9.80i#'^) Ax=0. 1714mm. Ay=0.05mm. Az=0.05mm t 

[0 0 3 5] _ , 

;^X';'Vs7) o y y'S 5xmmtLXm^^i^fzr >Ti-mL<D^^ 

(T^-fit c = L/2 t L-C. ^(7)«if;^T-^>' 7°S 8 tciaitfo #iltf;^T--;' 8-T:^(±, HMOli' 
^Ailis^^'>?>X';'7'S 6t?^^L/v:lf-Ailii(oaMBWdesig„=5 2° Lv^/J^S^S-^^' 
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:^7^y':fS7. y y°S S "^m^ Mir o 

[0 0 3 6] _ ^ 

<7)^>fbi3^§ <«^L.-CV^^o nil (A) ti. |f1P^s^W = 0 • 91 Aot^HfeLT^ffl* 

<-r^fc. HMcT) 1 odBe-i.iiii76^7o.4° i}-hmmm2° tx-mtir^o lt^-l^ 

;5^~T-i^o ^i3, ^(DmnXli^ a=W/2, b=2.4/Ao tLTV^^o ^iiS. ^^i"^ 
nil (B) ^ffl.i^,cC9{3z:g(i^£>&v^-e. r3SPiligW=l:^<k$-ii-f^^^<75r--3' 

10 0 3 7] ^^^^ 
i<7)j;dl^. H 1 h t'jsv^T. ;^-r -7 "/S 9 -e7_a^;v ^ IB#:c7)^ffi..5; c 

^^'fk^-^^'c' ;^-r y :7°s 8 (75#iJif*^fv^. HW(7)lf-Allli75^'imitBWdesign = 

BMt^— ifcb. ^(D:^Ty'fS l 0 liiitf o 

[0 0 3 8] _ ^ _ _ 

WiDii. rjniliSWt'n;v^^- hcoift^ 1 c =^2f&L7t^)(7)*inx/c'fit. D=W+2 1 c 
Mi-^o ^^X. t-r\ «i|ilDi:PjflPi|>BW(^M#t^-3V>T. m 1 2 lC»o'V^Ti£0^i-^o 
|1112(^ (A) »5jSit>SD>W+2 IcO:^^ (d> 1 c ) O 7 ^ 5 T >- 7-^<7>x 
:l^=^^Lfc'^>^0-^~zb'9^ (B) ^WsD=W+2 Ic (d=lc) coJ^^co "7 ^ ;V ^ T > 
^^(7)^_^^°5f^;l^;^^t/^^<^tr^^o t/t. 1112 (C) fi> r?iPteW = 0.91 Ao, a 
= W/2. b=2.4/Ao. c = 2Aoi:L-C. ^: P^SPiPi^T)^ (D-W=2d) 

'ft:§-tirT|^^lfLfct|jf^flJ##'I4T-ab^o IH 1 2 (C) ^-h. mmmnt^^^d(Dimi. d 

D=w+2 ict-r^ii: iit-'&o tfc. mm'^wtLxmmmtLxo.Qix 0 

[0 0 3 9] o ^t. , 

^v^-C. Effi60lf-i^iliS:6^';^7^-7-7'S 6tre:^L/iB^l«BWdesign= 5 2 t'-*:fcL 

XV^-2,:ei>S^^^^^flilf$ti.^ (:;^x-7-7°S 1 1) o ofllffx x -7 ^ S 1 i-CEM^e-i. 
ili§^^^S««BWdesign-5 2° tC-®:L-CV>^hflJif§tLfc^^i±. HM. EMi^>H- 
AiplT^^^SMtr^^^-^/::^ tic^so-^; «^Ti-^ (^•r>7-/S l 3) o ^Oif:^ t" >7 ^ S 1 
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